Osteoporosis is more common in chronic alcoholic patients than in age matched healthy subjects. I Several factors may account for this reduction in bone mass and it has recently been suggested that alcohol may itself have a direct effect on osteoblasts and bone remodelling.?
Osteocalcin, a vitamin K-dependent calcium binding protein, is a major component of the noncollagenous matrix of bone. It is synthesised specifically by osteoblasts and released into the circulation. It has a short half-life in the circulation of about 4-5 min and its concentration in plasma is now thought to be a specific and sensitive marker of bone turnover).
We have recently shown that plasma osteocalcin levels are low in chronic alcoholic patients in the presence of normal plasma calcium, magnesium and parathyroid hormone concentrations suggesting that alcohol may have a direct toxic effect upon osteoblast activity. ' We therefore undertook a study to evaluate the effect of acute alcohol intake on plasma osteocalcin levels in healthy volunteer subjects.
Subjects
Five healthy male subjects aged between 28 and 40 years participated in the study. All were healthy social alcohol users only and on no medication.
Procedure
The subjects were asked to abstain from drinking alcohol for a week prior to the study. They all fasted after 2200 h of the night before the study but water intake was not restricted. At 0800 h on the day of the study they ingested 0·75 g ethanol/kg body weight in the form of vodka (40% w/v) diluted in water over a period of approximately 5 min. Venous blood samples Correspondence: Dr M Labib.
were drawn immediately before ingestion and then hourly for the next 6 h. The samples were prepared for measurement of plasma ethanol, osteocalcin, calcium and phosphate concentrations.
Methods
Ethanol was measured enzymatically using reagents supplied by Behring, FRG and osteocalcin was measured by radioimmunoassay using reagents supplied by International CIS (CIS UK Ltd, High Wycombe, Bucks, UK). The interassay and intra-assay precision for osteocalcin measurement is 5-10% and 4-8% respectively (data provided by CIS, UK Ltd). Calcium and inorganic phosphate were measured using standard laboratory techniques. Results are expressed as means and standard error of the mean and statistical analysis was by the paired t-test.
Results
Following ethanol consumption the plasma ethanol concentration rose to a peak value of 24·8±1·4 rnmol/L (l14'3±13-8 mg/l00 mL) at I h (Fig. I) . The mean basal plasma osteocalcin concentration fell insignificantly from a fasting level of 6·5 ± 1·4 ng/rnl, to one of 5·3 ± 0·4 ng/ml, at I h. There were no detectable differences in mean plasma calcium or inorganic phosphate concentrations following ethanol ingestion (Fig. 1) nor was there any correlation between plasma ethanol concentrations and those of osteocalcin, calcium or phosphate.
Discussion
In the present study, ingestion of ethanol in amounts sufficient to produce moderate intoxication did not affect the plasma concentrations of osteoca1cin, calcium and inorganic phosphate. episodes of acute alcoholic intoxication in the past they were considered not to be chronic alcohol abusers on the basis of normal liver enzymes and sporadic alcoholic intake. Liver enzymes are, however, a poor predictor for alcohol abuse, especially when alcohol intake is episodic and we believe therefore, that chronic alcohol abuse was not excluded in their patients and that the low plasma osteocalcin observed in their patients was due to the effect of repeated ingestion of alcohol upon osteoblasts.
Experimental studies have shown that alcohol directly impairs osteoblast function and we have recently shown that chronic alcoholic patients have low plasma osteocalcin levels compared with age matched controls." The finding in the present study that plasma osteocalcin levels did not change significantly following ethanol ingestion in non-alcoholic subjects suggests that the effect on osteoblasts is not immediate and that repeated and chronic exposure to ethanol is probably required to impair osteoblastic function . Plasma osteocalcin levels show circadian rhythmicity with levels falling during the morning followed by a rise in the afternoon and reaching a peak nocturnally.! This diurnal variation may explain the slight but insignificant fall in plasma osteocalcin demonstrated in the present study. Although a control study to determine the diurnal profile in our volunteers would clarify this, it is unlikely to affect our negative findings.
Our findings are at variance with the conclusions reached by Rico et al. who observed low plasma osteocalcin concentrations in 15 patients admitted to an accident and emergency department because of acute alcoholic intoxication." Although their patients had experienced other
